Nutritional deficiency after bariatric surgery has its consequence on nervous system. Thiamine reduction occurs weeks after surgery, which results in dysfunction of both central and peripheral nervous system. We report a case of a young female patient who was subjected to bariatric surgery four months ago, then she developed ascending flaccid paresis due to polyradiculoneuropathy, facial diplegia and respiratory distress; these manifestations were preceded by ataxia and disturbed conscious level. After an initial diagnosis of Miller Fisher variant of Guillain-Barré Syndrome, the patient received two sessions of plasma exchange, then we revised our diagnosis based on clinical signs and brain imaging which was suggestive of Wernicke's encephalopathy. Consequently, we started thiamine infusion which resulted in improvement of both power and cognitive functions. Upon this case, we can deduce two key points: first, the importance of good nutritional support after bariatric surgery; second, the importance of considering nutritional deficiency as a differential diagnosis when facing any case with prior history of bariatric surgery.
Introduction
Neurological disturbances of both central and peripheral nervous system occur in approximately 5% to 16% of patients subjected to bariatric surgery. Inadequate nutritional follow-up, food avoidance, failure to take recommended dietary supplements and postoperative loss of appetite represent the major risk factors for developing neurological complications [1] .
Thiamine (Vitamin B1) is a coenzyme involved in the metabolism of glucose, fatty acids and neurotransmitters. The incidence of Thiamine deficiency following bariatric surgery was approximately 18% [2] . As body stores of thiamine can be depleted in 6 weeks, most cases of thiamine deficiency related to neurologic manifestations including Wernicke's encephalopathy and polyneuropathy are presented two months post bariatric surgery [3] . Here, we report a female patient with Wernicke's encephalopathy and ascending flaccid paralysis resembling Guillain-Barré syndrome after laparoscopic sleeve gastrectomy.
Case Presentation
A single 22-year-old female patient (non-alcoholic) underwent bariatric head, third ventricle borders and medial thalamic structures ( Figure 2 ). Echocardiogram was done, and the ejection fraction was 65% with no evidence of heart failure. Lumber puncture was done with normal opening pressure and no cyto-albumin dissociation. Unfortunately, laboratory test for serum thiamine level detection is not available in any lab across our country.
After an initial diagnosis of Miller Fisher variant of Guillain-Barré syndrome, we revised our diagnoses and the syndrome of Wernicke's encephalopathy and dry beriberi was assigned. We started thiamine intravenous infusion 500 mg TID for 5 days followed by 500 mg infusion once daily for another 5 days then she received 100 mg oral thiamine and we advised her to continue on therapy for 6 months. Three weeks later our patient showed marvelous improvement regarding her motor power. She regained the ability to walk unassisted, improved eye movement and became fully conscious and oriented.
Discussion
Bariatric surgeries are widely practiced all over the world for management of morbid obesity, with more than ten thousand surgeries performed annually in Egypt. However, diet restriction after these procedures may have dramatic consequences on both central and peripheral nervous system [4] . The literature had clarified the role of water soluble vitamins in the integrity of nervous system, and the neurological complication due to their deficiency after bariatric surgeries, surgery four months ago, (her body mass index was 42 kg/m 2 ) followed by dietary restriction; she lost about 40 kg. Five weeks ago, the patient's family noticed impaired concentration associated with unsteadiness while walking. The surgical team assured them as these symptoms are transient. One week later the patient lost her ability to walk because of weakness of both lower limbs; during the next day, the weakness involved the trunk, both upper limbs and facial muscles, associated with disorientation to time and persons.
On admission to our neurology department, the patient was drowsy with preservation and echolalia. There was bilateral horizontal and vertical nystagmus in primary position and gaze evoked in addition to limitation of upward gaze. Facial diplegia was evident and the motor system assessment revealed quadriparesis more proximal than distal (grade 2 proximal and 3 distal) on Medical Research Council grading. Deep tendon reflexes were absent allover, but the planter response was frank extensor on RT side and unelicited on LT side, abdominal reflex was bilaterally absent, no pathological reflexes could be elicited. The patient wasn't cooperative to evaluate sensation. Respiratory rate was 26 cycles/minute. Blood pressure was 105/70 mmHg and her heart rate was 93 beats/minute. On the other hand, her family confirmed that she was continent to both urine and stool till she was admitted. There was no history of other surgical or medical problems, or prior similar condition.
Arterial blood gases were in normal range, serum electrolytes including potassium were within normal ranges while complete blood count showed normocytic normochromic anemia (HB 11 gm/dl). Based on the presence of ascending flaccid paralysis and tachypnea which gave the initial diagnosis of Miller Fisher variant of Guillain-Barré syndrome, two sessions of plasma exchange were carried out urgently to avoid the risk of respiratory failure. Nerve conduction study revealed polyradiculoneuropathy (mixed axonal demyelinating and sensory-motor) affecting both upper and lower limbs (Figure 1 ). Her brain magnetic resonance image showed bilateral symmetrical hyperintensity caudate 
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as thiamine deficiency, alters mitochondrial function by impairing oxidative metabolism resulting in death of selective neuronal cell [5] . Recent guidelines suggest a preventive thiamine supplementation for all patients undergoing bariatric surgery [6] only 10-20% of Wernicke's encephalopathy shows the typical clinical trial of altered mental state, cerebellar dysfunction and ophthalmoplegia even serum thiamine level may be normal in some cases [7] . Atypical neurologic features, including myoclonus, seizures, hearing loss, papilledema, paresis, and psychosis were reported [8] . So, a high level of suspicion should be present for proper diagnosis.
The presented case is a good illustration of thiamine deficiency inducing neurological disturbance with a clinical picture that was confusing with other familiar illnesses such as Guillain-Barré syndrome.
Thiamine body store is depleted from 4 to 12 weeks, so the neurological consequence of its deficiency is expected to occur at least one month after surgery [8] . Radiculoneuropathy with ascending paralysis affecting lower limbs, trunks then upper limbs have been reported with thiamine deficiency. It's usually axonal with no cerebrospinal fluid cyto-albumin dissociation [9] . In our case the early symptom was mild confusion followed by ataxia then limbs weakness, so as an initial diagnosis was Miller Fisher variant of Guillain-Barré syndrome. Hence the decision to start urgent plasma exchange was made as an urgent procedure to prevent respiratory failure. On the other hand, there were clinical signs which must be taken in consideration (disturbed conscious level, upward gaze palsy and the golden pyramidal sign of extensor planter response). Based on these signs brain magnetic resonance was done and the image showed bilateral symmetrical hyperintensity caudate head, third ventricle borders and medial thalamic structures. These findings are classical for Wernicke's encephalopathy. The nerve conduction studies revealed mixed axonal demyelinating polyradiculoneuropathy.
After these findings, we faced the famous question: what is the lesion? In fact, we have two hypotheses: one of them is its acute inflammatory polyradiculoneuropathy and co-incidental Wernicke's encephalopathy, while the other hypothesis assumed the one pathology diagnosis considering thiamine deficiency is responsible for the polyradiculoneuropathy and Wernicke's encephalopathy. Of course, thiamine serum level will help answering this question, but unfortunately this test isn't available in any lab all over the country. Revising literature didn't require thiamine serum level as an essential criterion for diagnosis of Wernicke's encephalopathy or associated neuropathy.
Previous case reports of thiamine deficiency related to polyneuropathy showed axonal rather than demyelinating lesion [10] [11] . On the contrary, our patient had both axonal and demyelinating features confirmed by electrodiagnostic study which means to expand the spectrum of Thiamine related neuropathy to include demyelination also.
Dias et al., reported two cases of inflammatory neuropathy after bariatric surgery; based on histopathological findings, with no improvement on thiamine supplementation but after receiving intravenous immunoglobulin, neither of both cases showed signs of encephalopathy which is not the same situation in the present case [12] . So, we cannot overlook the possibility of inflammatory aetiology of neuropathy, but the one aetiology diagnosis was more reasonable in our case. Another case of Wernicke's encephalopathy and axonal polyneuropathy following dietary restriction for short period without previous exposure to bariatric surgery was reported by Liang et al., shed lights on the importance of early recognition of such cases and proper management [13] .
Finally, we stopped plasma exchange and started intravenous thiamine infusion daily for five days followed by oral Thiamine intake which resulted in marvelous improvement of both cognition and motor power.
Conclusion
The present case illustrates the importance of a good nutritional support after bariatric surgery and the need for increasing awareness of both patients and surgeons to avoid these catastrophic neurological complications. Finally, neurologist must consider nutritional deficiency as a differential diagnosis when facing any case with prior history of bariatric surgery.
